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Description 

[MULTIPLE ACCESS COMMUNICATION 
SYSTEM FOR REMOVEABLE OBJECTS] 

Background of Invention 
[ooo 1 ] Field of the Invention 

[0002] This invention relates to a method and apparatus for re- 
lating the geographical position data of one or more mov- 
ing or stationary objects, to one or more other moving or 
stationary objects on the same communication frequency 
without interfering with any other users and, specifically, 
to a simple identification and geographical location sys- 
tem and method for moving objects (such as boats) that 
can transmit position data on the same communication 
channel without interfering with other communication 
users on the same frequency, even if other users have a 
different data transmission protocol. 

[0003] Description of Related Art 

[0004] Small boats need to be identified, especially because they 



are poor radar targets. A low cost, non complex type of 
identification system is needed. It must gracefully coexist 
with other communication systems with out creating in- 
terference. 

[0005] The present invention is a non-complex data communica- 
tion system that listens on a given RF frequency and 
transmits own position data only when there are no other 
user transmissions. The invention listens for a predefined 
time period (a so called Detection Period) before transmit- 
ting. This is long enough to detect any other transmis- 
sions. If there are no other signals heard after the detec- 
tion period, then the present invention can transmit. The 
system and method can transmit a data packet when the 
frequency channel is empty. Based on the system, there 
can not be interference with other transmissions on the 

same frequency. 
Summary of Invention 

[0006] a communication method and system to identify and lo- 
cate moving objects such as boats using a common com- 
munication channel and frequency to avoid interference 
with other users including different data protocols that in- 
cludes the following steps: 

[0007] ( a ) Listen in each detection period before sending; 



[0008] (b) Listen on a assigned group frequency and synchronize 
to any existing data communication traffic; 

[0009] ( c ) B e polite. If there is energy in the detection period rec- 
ognized, the channel is occupied. Never transmit when a 
channel is occupied. Wait to transmit until the communi- 
cation channel is empty. 

[0010] (d) send one packet of a fixed duration; 

[0011] ( e ) Probably operate at lower power in order to reduce in- 
terference with other communication protocols. 

[0012] The present invention does not use UTC for any timing, 
and it has no use of slot numbers, frames, or slot man- 
agement. The present system, uses a pure RATDMA 
ALOHA, like system which is common practice. 

[0013] The synchronization system is very simple. All that is nec- 
essary is to synchronize a clock oscillator to any received 
communication. All system transmitted packets must be 
"short"for a predetermined fixed time. 

[0014] The receiver, transmitter and associated circuitry is 

mounted in a completely waterproof housing about the 
size of a handheld flashlight. It is intended to be mounted 
on a moveable or stationery object, such as a sailboat 
mast or crab pot buoy as examples of use. 

[0015] The invention has the following components: 



[0016] i m i crystal controlled transmitter. 

[0017] 2. 1 crystal controlled receiver. 

[0018] 3, i integral EPFS (electronic position fixing system). 

[0019] 4, i | ow powered microcontroller. 

[0020] 5, i power supply. 

[0021] 5 i operation indicator 

[0022] Possible modes of operation: 

[0023] i. The unit may sleep much of the time to save power. It 
uses a manufacturer proprietary intelligent wakeup func- 
tion to be awake when needed and synchronizes to any 
other communication protocol units in the area if there 
are any. 

[0024] 2. The unit only transmits when it hears others within its 
"group." 

[0025] 3, it also only transmits when the desired group is 

"close"which is a programmable distance. 
[0026] The invention makes very good use of the VDL (VHF Data 

Link). The system is silent most of the time and during 

those short periods of transmission time, power usage is 

low. 

[0027] The system can also be used on a small sailboat much like 



a radar reflector. In that case, it would be set to report 
when it hears any other participant in any receivable 
range. 

[0028] it is an object of this invention to provide a noncomplex 
communication system for multiple users to transmit data 
without interference with other transmissions on the same 
communication channel. 

[0029] And yet still another object of this invention is to provide 
a multi user communication system on the same fre- 
quency which allows users to transmit data to other users 
without communication interference even if other proto- 
cols are using the same communication frequency. 

[0030] And yet still another object of this invention is to provide 
a communication system that allows moveable objects 
such as boats to transmit navigation information to other 
users on the same frequency without interference includ- 
ing the use of other protocols on the same channel. 

[0031] | n accordance with these and other objects which will be- 
come apparent herein after, the instant invention will now 
be described with particular reference to the accompany- 
ing drawings. 
Brief Description of Drawings 

[0032] Figure 1 shows a schematic diagram representing many 



moveable objects. 

[0033] Figure 2 shows a schematically diagram of moveable ob- 
jects including different classes of priority and weighting. 

[0034] Figure 3 shows a block diagram of the present invention. 

Detailed Description 

[0035] Referring now to the drawings, Figures 1 and 2, a group 
of several moving participants 20, 21, 22, 23, 24 and 25 
are shown that represent participants in a communication 
system. Each one of the moving participants shown in Fig- 
ure 1 could include a communication device 10 shown in 
Figure 3. For sake of example, the moveable objects in 
Figure 1 could represent boats or ships and the informa- 
tion that is transmitted in the communication system ser- 
vicing all the same users indicated by Croup II having a 
similar protocol in accordance with the present invention 
would allow the transmission of positioning data among 
the moveable objects or users. Each of the moveable ob- 
jects and the system employed on board will practice the 
method of the invention which is to only transmit posi- 
tioning data to other moveable objects on the same fre- 
quency after listening to insure that transmission can be 
accomplished without interference. So each of the devices 



on board 10 include a unit for detecting free transmission 
time within which a transmitter can be activated. 

[0036] Referring now to Figure 2 again a group of moveable par- 
ticipants, 20, 21, 22, 23, 24, 25 are shown. The first 
group 20 through 24 shows moveable objects represented 
by II. The participant 25 is represented by I. This drawing 
represents the fact the communication system can exist 
where there are two different protocols including Groups I 
and II that can co-exist with the present invention and still 
allow the transmission of any type of data among all of 
the users without interference, although all users Group I 
and II are on the same frequency channel. 

[0037] Referring now to Figure 3, the overall invention is shown 
at 10 including an RF radio transmitter 1 and an RF radio 
receiver 2. The transmitter can be a one crystal controlled 
transmitter. The receiver 2 is a one crystal controlled re- 
ceiver. The system also has a positioning I/O unit 4 that 
includes a low power microcontroller. The system includes 
an antenna 8 for transmission and reception of signals. 
The transmitter 1 and the receiver 2 both use the same 
antenna 8. The receiver is connected to the positioning 
unit and a transmission detector 28. The system also in- 
cludes positioning data unit 3 (EPFS) that provides the 



user"s own position data to transmitter 1 via input 12. The 
synchronization unit 6 allows synchronization between 
the receiver 2 and the transmitter 1 through time basis 5. 
The positioning data unit 3 provides own navigation data 
which is transmitted periodically from transmitter 1 from 
antenna 8. In operation the receiver listens for outstand- 
ing data transmissions before transmitting the users own 
data. If other data transmissions are heard the system will 
not transmit. The system is a polite system and only 
transmits when there are no other indication of data 
transmission in the area. The system will listen within a 
detection period of silence to indicate there is no other 
data transmission. The presence system is synchronized 
by the synchronization unit 6 using a oscillator with a 
fixed period of milliseconds for synchronization. The sig- 
nal is provided to the time basis 5 it allows for synchro- 
nization of transmission from the transmitter 1 during ap- 
propriate periods of silence. 
[0038] | n system operation, the system is designed to listen on 
the assigned radio frequency that can include other pro- 
tocol transmissions. The system will not transmit if there 
are other transmissions that it hears. It will listen to other 
traffic especially a higher order protocol. If the channel is 



occupied, the system will not transmit. If there is a packet 
occupied, then the system will wait a random number of 
empty time segments and then transmit in the next avail- 
able empty time segment. The system sends only one 
packet, of short duration so that the system cannot spill 
over into another time segment. Another feature in the 
system is that the invention could operate at lower power 
in order to synchronize with other protocols before being 
heard. 

[0039] The present invention does not require UTC for any tim- 
ing. The present invention does not have any reference or 
concept of the slot numbers, frames or slot management. 
When there is no higher protocol activity detected, it uses 
a pure RATDMA Aloha system which transmits when there 
is no other activity within a certain time frame. 

[0040] The synchronization system uses a clock oscillator for 

synchronization. A typical clock oscillator may have a fre- 
quency of 37.5 Hz with a period of 26.67 ms. If there are 
more than one other protocol targets, a simply system for 
choosing which targets to synchronize to may be used 
that may include the average of the closest of targets. 
Distance correction of timing may also be incorporated. 

[0041] | n operation, the present invention could be mounted on a 



boat probably in an area where there is another protocol 
using the same frequencies that may have allotted slots 
for users. Within the allotted slots, there are empty slots. 
The present invention listens and can only transmit when 
there is an empty slot available in time. This ensures that 
the present invention will never interfere with other trans- 
missions belonging to a different protocol. The present 
invention uses only available empty time slots for trans- 
mission. 

[0042] Because the present invention is not time based on UTC 
time and it is not based on a slot management protocol, 
the overall system is less complex and much less expen- 
sive to manufacture and use. The present invention does 
not operate in this manner because it forms a separate 
system that synchronizes too but does not interfere with 
the other protocol communication systems. 

[0043] since it is not necessary to maintain a time segment map- 
ping, receivers may be strobed to save power or scanned 
to give multichannel capability with a single receiver. 

[0044] Some of these "dumb"units may be crab pot buoy makers 
that do not need to be seen by everybody. By being silent 
when not needed, they minimize loading on the portion of 
the VDL 



[0045] Some, such as crab pot units, may only report when spe- 
cific ships or groups are heard. (Your crab pot goes quiet 
and saves power until you approach it. Then it starts re- 
porting.) This reporting could also be dependent on dis- 
tance, such as not transmitting until a "smarter"unit within 
5 miles is heard. 

[0046] The portion of time segments available to this units will 
be that portion not used by other protocols. This inven- 
tion is basically a Slotted Aloha system. Maximum 
throughput for ALOHA systems is generally accepted as 
being about 18%. Slotted ALOHA systems are about 38%. 
That is NOT the case in this application. 

[0047] Packets are broadcast to many potential receivers and 

there is no ACK/NAK reply. Whether a receiver receives a 
packet depends upon distance and ratio of distance to any 
colliding packets. Whether the packet gets through de- 
pends upon which receiver you refer to, whether there was 
a collision and the ratio of distance from desired and col- 
liding packets. If the colliding packet is more than twice 
as far away from the receiver, the desired packet will 
probably be received correctly because of discrimination 
(so channel rejection). If the colliding packet is less than 
half as far from the receiver, the colliding packet will be 



received correctly. 

[0048] As the packet activity goes up the cell size shrinks, but 

the closest packets are still the most likely to be received. 
Although this may seem like a slotted ALOHA method, it 
has a much higher potential throughput than the slotted 
ALOHA 38%. This is because of the discrimination capabil- 
ity based upon distance of this application. 

[0049] The odds of receiving a packet correctly, or stated differ- 
ently, the time between correctly received packets, is 
strongly related to the proximity of the target transmitter. 
As targets get closer, they are received better. This is ex- 
actly what we want. 

[0050] The instant invention has been shown and described 

herein in what is considered to be the most practical and 
preferred embodiment. It is recognized, however, that de- 
partures may be made there from within the scope of the 
invention and that obvious modifications will occur to a 
person skilled in the art. 



